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(54>TItle: INK COMPOSmONS AND THEIR PREPARATION 

^Abstract ^. 

An aqueous printing ink or its semiaqueous or substantially nonaqueous concentrates exemplified as comprising a 
substantially homogenous system of the components: (l}from about 4 to about 90 weight % of one or more polyester mate- 
rials having an acid component of from about 75 to about 84 mole % isophthalic add and conversely from about 25 to 
about 16 mole % 5-sodlo-sulfoisophtbalic acid, and having a glycol component of from about 45 to about 60 mole % diedii- 
yleoe glycol and conversely from about 55 to about 40 mole % 1,4-cyclohexanedimethanol or ethylene glycol or mixtures 
thereof; (2) from none-to about 70 weight H of pigment material; (3) from about O.Ol to about 90 wdght % of water; and 
(4) one or more acetylaoetonates of the fonnula MICH-(COCH3)2ki wherein M is Al, Zr, Ni, On, V, or Fe, and n ia the 
chemical valence of 14 the weight ratio of polyester to total ao^rlacetonates being ikom about 10^000/1 to about 10/L 
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Description 

INK COMPOSITIONS AND THEIR PREPARATION 

5 Technical Field 

This invention concerns pigmented and 
nonpigmented, dgtieo\3s inks and coatings and their 
nonaqueous or semiaqueous concentrates* containing 
certain insolubillzing agents and having greatly 

10 improved printing and coating properties such as 
flow-out, print smoothness, transparency # gloss, 
color development* and the like« wherein the pigment 
carrier or binder comprises water-dispersible 
polyester or polyester-amide material. The term 

15 "water-dispersible" includes water-dissipatable, 
water-soluble, aqueous suspension, colloidal 
dispersion or the like. The inks find special 
utility for letter press, intaglio, gravure, 
flexographic and other printing processes adaptable 

20 to the use of aqueous inks. The term "ink** is used 
herein in its broad sense as including the use 
thereof for coatings in all forms such as letters, 
patterns and coatings without design. 

25 Background of tlye l^nventio^ 

The printing industry in general finds many 
applications for the use of water-baeed inks and 
overprint varnishes as a means of meeting 
increasingly stringent solvent effluent regulations. 

30 Present day water-based inks often fail to satisfy 
these regulations as well as the necessary print- 
ability, stability, and performance properties 
required for commercial inl.s. For example, the 
various ethyleneacrylie acid copolymer salts V>^« 

35 patent 3,607,813, the disclosure of whi«h is 

incorporated herein by reference «or the printing 
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process aescriptions ttierein) • in addition to 
requiring complex polymer and InX preparations, lack 
in performance on certain substrates. Other such 
aqueous or semiaqueous systems proposed for printing 
S inks contain poDymers such, as styremet-butadiene or 
polyacrylate latex systems but these systems also 
have serious drawbacks including being non^-vrater 
dis^ersible after short drying periods vhiph 
complicates equipment clean up. Other water soluble 

10 or dispersible polymers suggested for printing ink 
use are discussed in U.S. Patent 4, 072 » 644* 

In the; commercial u^e o£. polymeric coatings such 
as paints* inkg. and the like that are applied from 
watWt salution or dispersion, it is an- economic 

15 advantage to have a material that is initially 

resoluble or tedispersable in water even after it bas 
dried to a film. Thict allows facile water clean-up 
of coating find printing equipment and other items 
such as mixing vessels and handling implements sucb 

20 as sampling cu^ps and viscosity measurement 

instruments. However » it is also, an advantage if ^he 
resulting coating can be converted in a short time to 
a highly water-resistant surface on the coated or 
printed product. These, seemingly contradictory 

25 requirements are not well met by current commercial 
materials and post treatment techniques. The best 
results published to date involve pH change » i«e., 
evaporation of ammonia or similar base, to yield 
insoluble coatings, however, the pH adjustments can 

30 be a problem with a highly volatile base and odorous 
emissions and equipment corrosion often result. 

It has now been discovered that far superior ink 
systems having these desirable properties can be 
prepared through the use of certain water-insoluble 
35 metal chelates which are sequestered at a pR of fcom 
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about 6.0 to about 8.0 in water dispersions of the 
vater-dispersible polymers, and which then behave as 
stable, "sequestered" hydrophobes as long as water is 
present. Evaporation of the water and subsequent 
5 holding and/or heating r usually as a part of the 
production drying, gives a highly water-resistant 
film which is essentially otherwise unchanged. 

It is noted that the application of heat to a 
film of the ink, particularly to a film containing 
10 some water such as a freshly printed film, will 
enhance the insolubilizing action of the aetal 
complexed acetylacetonates which enhancement is 
manifest in greater insolubilization. The heating is 
preferably at temperatures of from about 50*C to 
15 about lOO^C, for about 2.0 to about 40 seconds, and 
most preferably of from about ICC to about BO^C for 
about 4.0 to about 10.0 seconds. 

It is known that free multivalent cations will 
cause such water-resistance to develop in polyiaer 
20 films post-treated in separate, extrinsic operations 
with solutions containing multivalent nations (see 
defensive publication T-949001); however, stable, 
water-insoluble metal chelates would not be expected 
to be sequesterable in such a system to provide a 
25 highly convenient mechanism for insolubilization, 
much less give equivalent or superior water 
resistance upon drying. 

The present invention* in addition to providing 
a unique ink system having an eairly redisper sable 
30 phase which can be rendered essentially nondispers-- 
able, also provides marked improvetnents in the 
preparation, stability, and performance of water- 
based inks for printing and coating, particularly in 
regard to flow-out, color development and pick-up on 
35 the printing rollers and other machine elements. 
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Description of the Invention 

Tbe invention is defined as a conposition neefnl 
as an ink ox: useful for the prepatation of inks* 
conpxising a substantially homogeneous system of the 
5 components: 

(1) from about 4 to about 90 weight % of 
. polymeric material of at least one linear water- 
dispersible^ pplymer having carbonylpxy linking . groups 
ixt the linear molecular structure wherein up to 80% 
10 of the linking groups may be carbonylam^do linking 
grpups, the polymer having an inherent viscosity of 
from about 0.1 to about 1.0, preferably from about 
0.1 to about 0« 5 measured in a 60/40 parts by weight 
solution of phenol/tetrachloroethane at 25®C and at a 
15 concentration, of 0.25. gram of polymer in 100 mL of 
the solvent « the polymer containing substantialiy 
eguimolar proportions of acid equivalents (100 mole 
percent) to hydroxy and amino equivalents (100 iaole 
percent) r the polymer comprising the reaction 
20 'products of (a), (b}« (c). and (d) from the following 
reactants or ester forming or ester -^amide. forming 
derivatives thereof:. 

(a) at least one difunctional dicarboxyllc 

acid; 

25 (b) from about 4 to about 25 mole percent.* 

based on a total of all acidt hydroxyl and amino 
equivalents being equal to 200 mole percent t of at: 
least one difunctional , sulfomonomer containing at 
least one metal cationic group attached to an 

30 aromatic or cycloaliphatic nucleus wherein the 

functional groups are hydroxy* carboxyl or amino; 

(c) at least one difunctional reactant 
selected from a glycol or a mixture of a glycol .and 
diamine having two -NRH groups, the glycol containing 

35 two -CH -OH groups of which 
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(1) at least 15 mole percent, based on 
the total mole percent of hydroxy or hydroxy and 
amino egisivalents, ie a poly (ethylene glycol) having 
the structural formula 

^ HtOCHj-CHgT^OH, 

n being an integer of fron 2 to about 20* or 

(2) of which from about 0.1 to less than 
about IS mole percent based on the total mole percent 

10 of hydroxy or hydroxy and amino equivalents/ is a 
poly(ethylene glycol) having the structural formula 

n being an integer of between 2 and about 500, prefer- 
15 ably between 2 and about 200. and with the provision 
that the mole percent of said poly (ethylene glycol) 
within said range is inversely proportional to the 
quantity of n within said range; and 

(d) from none to at least one difunctional 
20 reactant selected from a hydroxycarboxylic acid having 
one -C(R)2-0H group, an aminocarboxylic acid having 
one -NRH group, and an anino-^alcohol having one 
-C(R)2-0H group and one *NBH group, or mixtures of 
. said difunctional reactants; 
25 wherein each R in the (c) or (d) reactants is 

a H -atom or an alJcyl group of 1 to 4 carbon atoms: 

(2) from none to about 70 weight \ of pigment 
material; 

(3) from about 0.01 to about 90 weight % of 
30 water; and 

(4) one or more acetylacetonates of the formula 
MtCH-CCOCH^)^]^ wherein H is a polyvalent metal 

and n is the chemical valence of M. the weight ratio 
of water-dispersible polymer to total acetylacetonates 
35 being from about 10,000/1 to 10/1. 
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In the above polyneric material It is preferred 
that very minor, e«g.« leee than about 10 mole t based 
on all reactants. of teactant (d) is employed, that at 
least about 70 mole % of reactant (c) is glycol, and 
5 that at least about 70 mole % of all the hydroxy • 
equivalents is present in the glycol. 

The pigments useful in the present invention, in 
addition to those spetifically identified below, 
include those described in NPlftI &aw Materials Data. 
10 Vol. 4, pigments, Copytight 1^83. CohVe^itional 

dispersing aids, biocides, defo^mefs ahd the like may 
be i3sed in the present inks if desired for their knovn 
effects • 

In a preferred eiabodiment of the invention t the 

15 vater-dispersible polyih^ri'c material comprises (a) an 
acid comp'ohent (moiety) of from about 75 tb about 
84 mole % isopiithalic acid and c&nverseiy from about 
25 to about 16 mole % S-sodiosulfoisophthalic acid, 
and (b) a glycol component (moiety) of from about 45 

2b to about 60 inoie % diethyieh^ glycol and conversely 
from about 5S to about 40 mole % 1,4-cyclohexahe- 
diiQetHanoi or ethylene glycol or misctures thereof J and 
wherein the weight ratio of pigment Material to said 
polymeric material is from about 1/10* to about 2/1. 

25 viith regard to this polymeric material, the term 
"moiety" as used herein designates the residual 
portion of the reactant acid or glycol which actually 
enters into or onto the polymer chain during the 
condensation or polycondensation reaction. 

30 Further preferred embodiments of the invention 

are as follows: 

(a) the inherent viseosity of the water 
dispersible polymeric material is from about 0.28 to 
about 0.38, the said acid component (moiety) comprises 

35 from about 60 to about 83 mole % isophthalic acid and 


WO89/A1502 


PCT/US88/02663 


- 7 - 

conversely from about 20 to about 17 mole % 5--sodio- 
sulfoisophthalic acid« and the said glycol component 
(moiety) comprises from about 52 to about 56 mole t 
diethylene glycol and conversely from about 48 to 
5 about 44 mole % 1, 4-cyclohexanedimethanol: 

(b) the pigment is one or a mixture of the 
following color index materials according to their 
generic names; C.I. Pigment Yellow 17; CI. Pigment 
Blue 27; ex. Pigment Red 49:2; C.X. Pigment Eed 

10 81:1; C. i; Pigment Red Bl:3; C.l. Pigment Red 81rx: 
C*I. Pigment Yellow 83; C.I. Pigment Red 57:1; C. Z. 
Pigment Red 49:1; C.I. Pigment Violet 23; C.I. 
Pigment Greeja 7; C.I. Pigment Blue 61; C.I. Pigment 
Red 48:1; C.I. Pigment Red 52:1; C.I. Pigment Violet 

15 1; C.I. Pigment White 6; C.I. Pigment Blue 15; C.I* 
Pigment Yellow 12; C.I. Pigment Blue 56; C.I. Pigment 
Orange 5: C.I. Pigment Black 7; C.I. Pigment Vellow 
14; C.I. Pigment Red 48:2; and C.I. Pigment Blue IS: 3.; 
(c> the aqueous ink is coated or printed onto a 

20 substrate selected from metal foil* clay coated paper, 
glass, calendered paper* stainless paper, and films or 
other substrates of polyester « polycarbonate, 
cellulose ester « regenerated cellulose, poly(vinyl&- 
dene chloride), polyamide. polyolefin, or polystyrene: 

25 (d) the insolubilizing material is AltCH-CCOCHj)^]^ ; 

(e) the weight ratio of polyester to AcAc is 
from about 2,000/1 to about SO/1; and 

Cf} a preferred group of metals wherein H is Al, 
Zr, Ni, Ca, V or Fe. 

30 The complete chemi-oal definitions of the above 

C.I. pigments are given in the following ^able: 
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Generic Name • 
I. Pigment Yellow 17 

I. Pi^en.t .Blue 27 
I. Pigment Red 49:2 

I. Pigment . Bed 81:1 


!• Pigment Red 81:3 


X. Pigment Red 81 :z 


I. Pigment Yellow 83 


I. Pigment Red 57:1 


I. Pigment Red 49:1 


^iament^fr 

C.A. Index/Chemical Name 

Butanamide. 2.2«-[(3.3«- 
d i;ChIorp tl f 1 ' -^iphenyl 1 4 . 4 • 
-diyl ) bis (azo ) bl&[N- ( 2-metli 
ojc^hetay 1 ) -3--oxo-* 

^ Ferrate (4-i). hexalcts 
* C-cy ano-C) -aiBmotflum » tt on 
(3+)(l:l:i) 

1- Naphthal«nesulfonic 
acid^ 2#-{(2-hydroacy-l- 
naphthalenyl>azo]-t 
caiciiim 8'aii (2:1) 

Benzoic acid» 2.-[6-ethyl- 
amini >-3- Cethylimino ) -2 . 7- 
dimejthyl-3HTxanth^n-9-yi]-r 
ethyl eeter, w/moiybdenum . 
tuiigisten^ lijrdrbxide oxide 
phosphate 

Benzoic acid* 2*[6-ethyX- 
amino ) - 3 - etthy 1 imlno ) -2 . 7 - 
dimethyl-3H-xanttaen-9-y 1 ] - , 
ethyl ester, 
siolyb.date8ll.icate 

Benzoic acid. 2-[6-(ethyl- 
aiqino ) -3 r Cethy 1 inino ) -2 , 7 • 
dimethyl-3H-xahthen-9-yl ] - . 
ethyX ester, 
. molybdatephosphate 

Butanamide, 2,2 ■-'[(3,3 *- 
dichloro U . 1 * -biphenyl ] - 
4 , 4 • «diyl ) bis (azo)bi6CN- 
(4*chloro*2 , 5-dimethoxy- 
phenyl)-3-oxo- 

2- Naphthalenecarboxylic 
. acid, 3-hydroxy-4-^C(4- 

inethyl-»2--6Ul£ophenyl)azo]-, 
calcium salt (1:1) 

l-Naphthalenesulfonic 
acid, 2-t(2-hydroxy-l- 
naphtha 1 eny 1 ) azo ] - , 
barium salt (2:1) 
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CI. Pigment Violet 23 

C.Z. Pigment Green 7 
C.I. Pigment Blue 61 


C.I. Pigment Red 46:1 


C.I. Pigment Red 52:1 


C.Z. Pigment Violet 1 


C.I^ Pigment White 6 
C.Z. Pigment Blue IS 

C.I. Pigment Yellow 12 

C.Z. Pigment Blue 56 


Diindolo[3«3' ,2*ml 
triphenodioxazine, B,1B- 
dicblcro-S.15-diethyl-5.15- 
dihydro- 

C.Z. Pigment Green 7 


BenzenesulConic acid. [[4- 
( [ 4 -phenylamino) phenyl ] - 
[4-(phenyllmino)-2.5-cyclo- 
hexadien-l-ylidene]methyl]- 
phenyl ] amino }- 

2- Naphthalenecarboxyllc 
acid. 4-[ (5-chloro-4- 

me thy 1 - 2- 8U 1 f opheny 1 ) a zo ] - 

3- hydroxy-. barium salt 
(1:1) 

2- Ndphthalenecarboxylic 
acid. 4-[(4-chloro-5- 
methy 1 -2-8ulf opheny 1 ) a zo ] - 

3- bydroxy-. calcium salt 
(l:l) 

Ethanaminium. N-C9-(2- 
carboxyphenyl) -6- (diethyl- 
amino } -3H-xanthen-3 - 
ylidene]-N-ethyl-, molyb- 
da^tetungstatephosphate 

Titanium oxide (Ti02} 


Copper. [29H. 31H- 
phtbalocyaninato (2-)- 

N^^l-t (Sp-4-1)- 

Butanamide. 2.2'-[(3.3*- 
dichloroll, 1 • -biphenyl 
4.4'-diyl}bis(azo)]bisC3. 
oxo-N-phenyl- 

Benzenesulf onic acid. 2- 
methyl-.4-tC4-tC4-[(3. 
methylpheny 1 ) aminojphenyl 1 ■ 
(4-1 ( 3-methy Ipheny 1 ) - 
imino]-2.S-cyclobexa- 
d i en- 1 -y 1 i d e ne ] me thy 1 ] ~ 
phenyl ] amino ] - 
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C.I. Pigment Orange 5 


CI. Pigment Black 7 


2-Naphthalenol« l-[(2«4- 
ainitropheny 1 ) azo ] - 

Carbon black 


5 C.I. Pigment Yellow 14 


10 


C.f. Pigment , Red: 48 J 2 


Cil. pigment Bine 15:3 


IS 


20 


25 


Butanamide* 2.2* -[(3 #3** 
dichlorptl, 1 • -biphenyll- 
4,4^ -diyl ) bis U 20) Ibis- 
IN- (2-methylphenyl ) -3 -oxo- 

2-Naphthalenecarboxyllc 
acidr 4-[t5-chloro-4- 
methyl-2*8ttl£ppheny 1 ) - 
alb 3 -3 -hydroxy-, ealclna 
Bait (1:1) 

Copper. t29H. 31H- 
phthalocyaninato 
(2-)tN2^. n30, w3l, 
N^^]-. (SP-4-1)- 


30 


•The inherent viscosities (I.VO of the 
particular polyester materials useful herein range 
from about 0.1, to abont 1.0 determined according to 
ASiM 02857-70 procedure., in a Wagner Viscometer of 
Lab Glass, inc. of Vineland. New Jersey, having a 
1/2 mL capillary bulb, using a polymer concentration 
about 0.2^i b^ weight in 60/40 by weight of 
phenol/ te tr a chloroethane. The procedure is carried 
out by heliting the polymer/solveht system ait 120«C 
for 15. minutes, cooling the solution to 2S*C and 
measuring the time of flow at 25*C* The I.V. is 
calculated from the equation 

( n) 2S»C. « m 7^ 

0.50% la 

C 


35 
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inherent viscosity at ZS'^C at a 

polymer concentration of 0.25 g/100 
mL of solvent: 

natiiral logarithm; 

sample flow time; 

solvent-blanK flow time; and 

concentration of polymer in grams 
per 100 mL of solvent - 6 .25. 

The units of the inherent viscosity throughout 
this application are in deciliters/gram. It is not«d 
that higher concentrations of polymer, e.g., 0.50 g of 
polymer/ 100 mL solvent may be employed for more 

15 precise I.V. determinations. 

In general, the vater-dispersible polyester 
materials useful in the present invention are 
excellent film formers for water based printing inks. 
The polymers form stable dispersions in water and 

20 produce tough« flexible films on drying. Films will 
form at temperatures down to just above the freezing 
point of water. The polymers in dispersion form may 
be plasticized if necessary, for example* with certain 
water immiscible phthalate esters to high degrees of 

25 flexibility. Printing inks prepared from the present 
concentrates are readily further water reducible 
(dilution) and the finished or press-ready inks 
typically comprise in % by weight, from about 30 to 
about 90% water, preferably from about 40 to about 

30 70%. from about 4 to about 40% water-dispersible 

polymer, preferably from about 10 to about 30%. and 
from about 0 to about 25% pigment, preferably from 
about 3 to about 20%, Various types of modifiers nay 
be used such as up to about 15.0% by weight of 

3S polyvinyl alcohol or the like. The inks dry rapidly 


where : 
(n) « 

5 In tit 

tg » 
to » 
C 

10 
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upon printing, wet surfaces exceptionally well and 
have excellent adhesion to many plastic films and 
metal foil as well as to- paper « glass, polyethylene 
and many other.: substrates^ Both the 100% solids # 
5 water-dispersible. polymers and the corresponding 
aqueous dispersions thereof may be pigmented by 
conventional techniques, for example, prior to the 
addition, of the AcAc. The use of at least sub- 
stantially deionized water in the present invention is 
IQ preferred in order to prevent premature ion exchange. 

the aforedescribed polyester ma.terial is prepared 
according to the polyester preparation technology 
described in U.S. Patents: 1.734.874: 3.779.993: and 
4.233.196 and the uee of the term, "acid" in the above 
15 description and in the appended claims .includes the 
various ester forming or condensable derivatives of 
the acid reactants such as 'the . dimethyl esters thereof 
as employed in the preparations set out in these 
patents. Among the preferred sulfo-moxiomers are tihose 
20 wherein the sulfonate group is attached to an aromatic 
nucleus. such as benzene, naphthalene, diphenyl. or the 
like, or wherein the nucleus is cycloaliphatic such as 
in 1.4-cyclohexanediqarboxylic.acid.. 

Dispersal of the present polyester m«tei;^al in 
25 water may be done, for example, at preheated water 

temperature of about a 180* to about ZQO^P (82.22*» to 
about dS.SS'^C) and the polymer added as pellets to the 
vortex under* high shear stirring* A Cowles Disfolver. 
Waring Blender, or similar equipment may be used. 
30 Once wate;: is heated to temperature, additional h.eat 
input is not required. Depending upon the volume pre- 
pared, dispersal of the pellets by stirring should be 
complete within 15 to. 30 minutes. Continued agit^ation 
with cooling may be desirable to prevent thickening at 
35 the surface due to water evaporation. Viscosities of 
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the dispersions remain low up to nonvolatile levels o£ 
about 25-30%, but generally increase sharply above 
these levels. Viscosities of the dispersions will he 
influenced by the degree of polymer dispersion 
5 (fineness) obtained which is affected by the 
dispersing temperature* shear, and tine. 

The present concentrates and inXs nay also be 
prepared by milling, e.g.* two-roll milling the finely 
comminuted* nonpolymer soluble pigment and 
10 insolubilizing agent into the solid polyester 

material* and for the aqueous inXs and semlaqueoue 
concentrates* thereafter dispersing the milled 
material in water in a manner generally similar to the 
procedure described in U.S. Patent 4*148*779 for 
15 solubilizing organic disperse textile dyes in 
polyester for subsequent dispersal in. water. 
Dispersions can also be made by adding the pigment at 
high speed agitation to the polyester material 
previously dispersed in water and then grinding in a 
20 ball mill or sand, mill to further reduce pigment 

size. The presence of the insolubilizing agent during 
this operation is preferred. The preferred pH of the 
present inks is from about 5.0 to. about 7.5. 

The viscosities of the inks may* of course* range 
25 widely* e.g.* from about 15 to about 60 seconds as 
measured in a #2 Zahn cup according to ASTN 
D*4212-82. The higher viscosities* e.g. from about 22 
to about 60 seconds and lower water levels, e.g. from 
about 10 to about 30t represent semiaqueous 
30 concentrated forms of the present inks. In this 

regard* in order to reduce the viscosities of these 
inks when necessary for certain printing apparatus and 
processes varying amounts of water are added. In ^his 
water addition* the ink viscosity may be reduced* ^or 
35 example* up to about 60% or mor« of its original 

concentrate value* and the press-^r-eady ink viecosi^y 
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preferably ranges between about 15 and 30 seconas in a 
number 2 Zabn cup. 

The following examples will further illustrate 
practice of the invention* 

5 ' ...... 

Example 1 - Polvesi ^ejr Preparation 

A mixture of 79.5 grams (g) (0.41 mole) of 
dimethyl .isophtfea later 26.6 c[ (0;09 mole) of 
aimethyl--5-soa{osulfQispBhthalat^^ 54.1 g (0.51 mole) 
10 of diethylene glyppl. 37.4 g (0.26 mole) of i.4-cyclo- 
hexanedimethanol. 1.4 milliliters (mL) of a 1.0% 
(based on Ti) catalyst solution of titanium 
tetraisopropoxiae. and 0.74 g (0.009 mole) of sodium 
acetate buffer is stirred and heated for two hotirs at 
15 200-220?C. The temperature is then raised to 2t5*C 
and a vacuum of 0.3 mm is applied. Heating and 
stirring is continued, for 1 hour under these 
conditions. After cooling, the polymer obtained bas 
an I.V. of 0.36 and is tough and rubbery and is 
20 dissipatable in. hot water to the extent of about 25 
weight percent to. give a clear, slightly viscous 
solution. The composition of the acid moieties of 
this polyester material is analyzed to be 82 mole % 
isqphthalic acid residue and 18 mole % 
25 5-8odio6ulfoisophthalic acid residue, and of the 

glycol moieties is analyzed to be 54 mole % diethylene 
glycol and 46 mole t l«4-cyclohexanedimethanol. 

pyample 2 

30 Polyesters designated (A). (B>, (C) and {!» vere 

prepared essentially in accordance with Example 1 of 
the aforementioned U.S. Patent 4 .233 .196 from the 
following materials: 


35 
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f A) o. moles 

Dimetbyl Isopbthalate (IPA) 0.415 
Dijnethyl-5-Sodios;ilf o- 0.085 

isophthalate (SIP) 
l#4-'Cyclohexanediinethanol 0.520 

(CHDK) 

Carbovax 1000 (CW 1000) 0.0273 
Sodium Acetate 0.00a5 
Irganox 1010 0.1 vt. % 

The Carbovax 1000 has the etructure 

HtOCHg-CHgrjjOH 

wherein n is about 22. The polymer analyzed by NMR 
contains (in reacted form) about 83 mole % ZPA* about 
17 mole % SIP* about 94.5 mole % CHDM, and about 
5.5 mole % of CW 1000* and has an I.V. of about 0.39. 

/B^ Q. moles- 

Dimethyl Isophthalate 0.328 

Dimethyl*-5*Sodio6ulfoi8ophthalate 0.072 

l#4-Cyalohexanedimethanol 0.442 

Carbovax 400 (n^lO) 0.058 

Sodium Acetate 0.0072 

The polymer as analyzed by NMR contains (in 
reacted form) about 82 mole t IRA, about 18 mole t 
SIP. about 85.5 mole % COM and about 14.5 mole X 
CM 400, and has an I.V. of about 0.4S. 


(C) q, moles. 
Dimethyl Isophthalate 0.41 
Dimethyl->5-Sodio6Ulf oisophthalate 0.09 
1 , 4-Cyclohexdnedimethanol 0 .55 

Carbovax 400 (ne90) €.0005 
35 Sodium Acetate 0.O09 
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I 

The polymer as analyzed by NHR contains (in 
reacted form) about B2 mole % IPft. about 18 mole \ 
SIP. about 99,9 mole % CHPM and about 0.1 mole % 
CU 4000, and has an I.V. of about 0.16. 

5 . 

Xgl Q> moles 

Dimethyl Isophthalate 0.205 
Dimethyl*5-Sodiosulfolsophthalate 0*045 
Ethylene Glycol (EG) 0.9638 
10 Carbowax 2000 Cn«45) 0.03625 

Sodium Acetate 0.004S 

The polymer as analyzed by NIOl contains Cin 
reacted form) aibout 82 mole % IPAi- about 18 mole ^ 
15 SIP, about 85.5. mole % EG. and about 14.5 molie % 
CW 2000t and has an I.V. o£ abaut 0.34. 

In theee polymers containing the carbowax 
material, the n value is preferably between about 6 
and ISO. 

20 The present insoiubilizing agents' may be 

sequestered in the polymeric material by various 
means. A preferred method is to employ a volatile 
solvent for the agent as described in the following 
example. 

25 

pxarap^? ^ 

To 10 of an aqueous dispersion of the 

polyester of Example 1 (3.08 g. of polymer in 6.92 mL 

of water) is added 0.51 g of Al(acetylacetonate) ^ in 

30 2 mL of CH^Cl^ and 2 mL of water, the mixture is 
2 2 

heated while distilling away the ^2^^2 
final pot temperature is 95-96<'C. The resulting 
slurry is cooled and filtered to give a stable aqueous 
dispersion to which pigments or other additives can be 
35 blended. 
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The acetylacetonates can also be added by 
stirring directly into the inKs as shown in Example 4b 
below* and it is preferable to make the addition as a 
solution of the acetylacetonate in a suitable solvent 
5 whicli does, not adversely affect the ink or its 
coatability. 

In accordance with the present invention, inks 
prepared from polyester material such as given in the 
above examples, and including the present insolubilis- 
10 ing agents and polymer insoluble pigments, with or 
without various property modifiers sucli as polyvinyl 
alcohol* Pluronics0 or the like have been found to 
be unexpectedly superior over prior aqueous inks with 
respect to one or more of such properties as flow-out 
15 or printability, final water resistance of the fila, 
pigment wetting, pigment stabilityt temperature 
stability (heat 'and f reeze-thaw) . nonsettling for 
extended periods of time, nonpolluting with respect to 
odor and volatile organics. nonf locculating. wide 
20 viscosity range inks, adhesion to a variety of 
substrates, hardness, glass, drying rate oh 
substrates, resistance to grease, water and scuff, 
compatibility with other water-based inks, wet rub 
resistance, ink mileage characteristics Cconsiderable 
25 water dilution allowable at the press), ink press 
stability in general, printability (clean, sharp 
transfer without •'stringing or misting**), trapping « 
easy clean up. nonl^lugging of printing plates, 
flexibility, redispersibility or rewetting, crinkle 
30 resistance, high pigment loading, solvent resistance, 
alkali, chemical and detergent resistance, blocking 
resistance, lightf astness. toughness, substrate 
wetting, hold-out. dry-rate, and no offset on the 
printing press (coating, e.g.. on tension rollers). 

35 
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ExaiiiPle 4a 

Approximate 

Ink (A^ t by- Weight 

Deionized Slater 58. B 

5 Polymer of Example 1 1^-2 

Raven 1020 • Pigment 12.0 

n-Propanol ^O.O 


The solid polymer (32 parte) is dispersed in 
10 approximately 68 parta of. deionized water at 8S*C to 
95«C and 0.2 parts, .of biocide. added. To 75 par^s of 
this dispersion . is ad^i^d 10 parts of deionized water 
and 15 parts of the carbon black at high speed 
agitation. for f^ye minutes on. a Waring .Blender, The 
15 mixtoire is then; milled in an Eiger mill operated at 
about 5 #000 revolutions pjer minute (rpm) .^or fbOQt 
7.5 minn.te6 to. further rc^duce the pigment for a grind 
of., for exampler from about "2" to above abont "0" 
NPIRI grind gauge. The resulting composition has a pH 
20 of about 5.6 and a viscosity of 26-29 seconds on a #2 
.Zahn cup determined* according to A8TH Dr4212-82. To 
90 parts by weight of this composition is added 
10 parts by weight of n-prppanol with stirring. This 
procedure yields an agueous-alcohol in% (A) which is 
25 nonsettling for extended periods, does not flocculate 
or agglomerate, and can be reduced in viscosity with 
deionized water. The ink dries rapidly upon printing, 
has virtually no odor and can be readily cleaned from 
printing equipment with warm deionized water, 
ao Tenacious, dried films of this ink can be cleaned from 
printing equipment with small amounts of detergents 
(S-10%) added to warm (B0-90»F) (26. 67-32. 22*»C) 
deionized water. Such properties are also obtained 
using other pigments such as those disclosed above. 

35 
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Example 4b - Ink (B) 

To 5.0 g of ink (A) is added with Btirring* 0.2 g 
of 2.0% by weight AKacetylacetonate}^ in 
n--propanol« This procedure yields an agtteous-alcohol 
5 ink (B) essentially similar to ink (A)' above and which 
is alsa nonsettling for extended periods « does not 
flocculate or agglomerate « can be reduced in viscosity 
with deionized water, dries rapidly upon printing, has 
virtually no odor, and can be readily cleaned from 
10 printing equipment with warm deionized water. Proofs 
of this ink are prepared with a flexographic hand 
prdofer employing a 180«-line aniloz roll on aluminum 
foil» Mylar film, corona discharge treated poly- 
ethylene coated paperboard and corona discharge 
15 treated polyethylene film with excellent adhesion and 
printability results. 

At this point, the differences in the two inks. 
(A) and (B),. become manifest. Whereas tenacious, 
dried films of ink (A) can be cleaned from printing 
20 . equipment with small amounts of detergents (5-10%) 
added to warm {80-90*F) (26. 67-32. 22*C) deionized 
water, dried films of ink (B) especially those which 
have been aged, exhibit greater resistance to water 
redispersibility through the operation of the 
25 acetylacetonates. 

The point of drying of the present ink films 
beyond which water redispersibility becomes 
impractical is at water contents of the ink film o£ 
less than about 0.1\. preferably less than about 0.01% 
30 by weight of water based on total ink film weight. At 
lower water concentrations the solubilizing capacity 
of the cationic sulfo groups is essentially lost, 
presumably through ion exchange with the acetyl*- 
acetonate multivalent cation. 

35 
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10 


15 


20 


25 


The sequestering and insolubilizlng phenomena 
observed above is typical for all o£ the water- 
dispersible polymeric materials generally disclosed 
hereiti and specifically disclosed in the examples, and 
it must be noted that as in all such complex systems, 
variations in the effect of the present invention on 
different ink systems coming within the broad 
definitions herein* mtxst be expected. 

The weight percentages of the polyester, water, 
cosfrlvent. and pigment will of course vary depending 
on whether it is desired to produce a. substantially 
dry concentrate, an intermediate aqueous concentrate, 
or a* finished, press-ready, aqueous ink. all of which 
cohtain the acetylacetonates,. Typical ^approximate . 
ranges. Bread (1). Preferred (2). and Most Preferred 
(3). of these percentages (dry wt. \) are given in the 
follcwing table. 


30 


35 


Finished 


Intermediate 
Aqueous' 


Substantially 



1 

? 

3 

1 

2 

3 

1 

2 

3 

Polyester 

4- 
40 

30 

15- 
25 

23- 
^0 

40'- 
-80 • 

49- 

72 

90.0- 
99.9 

34.0-^ 
94.6 

47.0- 
99.0 


20- 
90 

40- 
70 

50- 
65 

10- 
30 

15- 
25 

18- 
23 

0. Ol- 
io 

0,4- 
6.0 

1.0- 
3.0 

Co solvent 

0- 
IS 

0- 
10 

2- 

.7 

0- 
7 

0- 
5 

b- 

3 

<0.01 

<0.01 

<0.01 

Pigment 

0- 
2S 

3- 
20 

5- 
15 

0- 
40 

S- 
30 

10- 
25 

0- 
70 

5- 
60 

10- 
50 


In these compositions, the concentrations of the 
acetylacetonates (AcAc) are exi^ressed in terms of the 
weight ratios of polyester /AcAc and range broadly from 
about 10.000/1 to about lO/l. preferably from about 
2,b0OAl to about 50/1. and most preferably frcm about 
1.500/1 to about 200/1. 
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The invention has been described in detail with 
particular reference to preferred embodiments thereof, 
but it will be understood that variations and 
modifications can be effected within the spirit and 
scope of the invention. 


5 


Clalips 

A conposition useful as a printing ink or useful 
for the preparation of a printing ink* comprising 
a substantially homogeneous system of the 
components: 

(1) from 4 to 90 weight % of polymeric material 
of at least one linear, vater-dispersible 
polymer having carbonyloxy linking groups in 
the linear molecular structure wherein up to 
80% of the linking groups may be 
carbonylamiao linking groups, the polymer 
having an inherent viscosity of from about 
0.1 to about 1.0 measured in a 60/40 parts by 
weight solution of phenol/ tetrachloroethane 
at ZS^'C and at a concentra* tion of 0.25 gram 
of polymer in 100 mL of the solvent, the ' 
polymer containing substantially equimolar 
proportions of acid equivalents (100 mole 
percent) to hydroxy and amino equivalents 
(100 mole percent), the polymer comprising 
the reaction products of (a)* (b)« (c) and 
(d) from the following reactants or ester 
forming or esteramide forming derive- tives 
thereof: 

(a) at least one difunctional dicarboxylic 
acid: 

(b) from 4 to 25 mole percent, based on a 
total of all acid, hydroxyl and amino 
equivalents being equal to 200 mole 
percent e of at least one difunctional 
sulfomonomer containing at least one 
cationic sulfonate group attached to an 
aromatic or cycloaliphatic nucleus 
wherein the functional groups ar« 
hyd'coxy. car boxy 1 or amino; 
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(c) at least one difunctional reactant 

selected from a glycol or a mixture of a 
glycol and diamine having two *NRH 
groups, tbe glycol containing two 
-CH^-OH groups of which 

(1) at least 15 mole percent based on the 
total mole percent of hydroxy or 
hydroxy and amino equivalents, is a 
poly (ethylene glycol) having the 
structural formula 

arocH^-cH^T^oH. 

n being an integer of from 2 to 20. or 

(2) of which from about 0.1 to less than 
15 mole percent based on the total 
mole percent of hydroxy or hydroxy 
and amino equivalents, is a 

poly (ethylene glycol) having the 
structural formula 

n being an integer of between 2 and 
500. and with the proviso that the 
mole percent of said poly (ethylene 
glycol) within said range is 
inversely proportional to the 
quantity of n within said rang«: and 
(d) from none to at least one difunctional 
reactant selected from a bydroxy- 
carboxylic acid having one -C(R)2*'OH 
group, an aminocarboxylio acid having one 
-NRH group, and an amino-alcohol having 
one --C(R)2*0H group and one -NRH group, 
or mixtures of said difunctional 
reactants; 
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wherein each R in the! (c) or (d) 

reactante is a H atom or an alkyl group 

of 1 to 4 carbon atoms; 

(2) from none to 70 weight % of pigment material: 

<3) from 0.61 to 90 weight % of water: and 

(4^ one di: more a^etyiadetonates of the formula 

M[CH-(C6cfi,)^] wherein M is a 

' f • . .3 2 ,n 
polyvalent metal and h is the chemical 

valence"^ of H« ""the Weight ratio of polyester 

to total acetylacetonates being fram 10 t 000/1 

, to. 10/1. 

The composition of claim 1 wherein the n value of 
reactant ;(c)(2) bf the formula HtOCH^-CHgTjOH 

is between 2 and 200. 

The composition according to claim 2 wherein the. 
polymeric miaterial comprises one or more poly- 
ester. materials having an inherent viscosity of 
from 0.28 to 0.38, an acid moiety of from 75 to 
84 mole % isophthalic acid and conversely from 
2& to 16 mal^ % 5-sodiosulf oisophthalic acid, 
and a glycol, moiety of from 4S to 60 mole % 
diethylene glycol and conversely from S5 to 44 
mole %. 1,4-cyclphexanedimethanol or ethylene 
glycol or mixtures, thereof . and the pigment 
material is. present in a weight ratio with 
r:e6pect to total polyester materials of from 
. 1/10 to 2/1. 

The composition according to claim 3 wherein said 
acid moiety comprises from 80 to 63 mole % 
isophthalic acid and conversely from 20 to 17 
mole % 5-6pdiosulfoisophthalic acid, and said 
glycol moiety comprises from S2 to 56 mole % 


aiethylene glycol and conversely from 48 to 44 
mole % 1,4-cyclohexanedimethanol. 

The composition according to claim 4 wherein ^he 
weight ratio of polyester to acetylacetonates is 
from 1.500/1 to 200/1, and the metal M is 
selected from Al« Zr. Ni, -Ca. or Fe. 

The composition according to any one of claims 
1-5 wherein the pigment is One oc a mixture of 
the following color index materials: C.I* 
Pigment Yellow 17: CI. Pigment Bine 27: C.I. 
Pigment Red 49:2: C.I. Pigment Red 81:1: C.I. 
Pigment Red 81:3; C.I. Pigment R«d 81:x: C.I. 
Pigment Yellow 83; C.I, Pigment Eted 57:1: C.I. 
Pigment Red 49:1; C.I. Pigment Violet 23: C.I. 
Pigment Green 7: C.I. Pigment Blue 61; C.I. 
Pigment Red 4e;l; C.I. Pififment Red 52:1: C.I. 
Pigment violet 1; C.I. Pigment White 6; C.I. 
Pigment Blue 15; C.I. Pigment Yellow 12: C.I. 
Pigment Blue 56: C.I. Pigment Orange 5; C.I. 
Pigment Black 7: C.I. Pigment Yellow 14: C.I. 
Pigment Red 48:2: and C.I. Pigment Blue 15:3. 

The composition of claim 6 wherein the polyes^r 
material comprises from 10 to 30 weight t. the 
pigment material comprises from 3 to 20 weighr 
the water comprises from 40 to 70 weight t« and 
the weight ratio of polyester to acetylacetonates 
is from 2,000/1 to 50/1. 

The composition of claim 6 wherein the polyest:er 
material comprises from 15 to 25 weight X, the 
pigment material comprises from 5 to 15 weight: %• 
the water comprises from 50 to 65 weight %, and 
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the weight ratio of polyester to acetylacetonates 
is from 1.500/1 to 200/1. 

9r The composition o£ claim 6 coated onto a 
5 6ub.8t-rate selected from metal foil, bleached and 

unhleacl^ed Krafts- paper,, .^c lay co^,ted. .paper, 
stainless paper, and films or other substrates of 
polyester, polycarbonaite, cellnlose ester, 
•regenerated cellulq%e, poly (vinylidiene 
10 chloride)., polyamide, polyo.lefin, or polystyrene. 

10» ' A substanti^ally water-insolnbl^e coating or print 
* on a 6ii1>8traite according to claim 9. wherein 
iSiibstantial^y all water has evaporated, with or 
15 without the' ac^plication. of heat, and a 

substantial. portion of the initial metal cations 
of the water ;solubilizing sulffonat.e groups o£ the 
polymeric material has been replaced with an 
insolubilizing cation. 

20- . . 

11. The method for preparing th^ aqueous, composition 
of claiift 1 corner lading, the steps of;, 
(a) dispersing said polymeric material in water; 
(b> adding, said insolubilizing agent to tbe 
25 .dispersion of (a) with agitation to obtain a 

substantially homogeneous mixture; 
(c) adding said pigment to the^mixtur^ of (b) 
with agitation to form a . pre^dispersion 
blend; and 

30 (d) grinding the blend of (c) to reduce the 

pigment particle size to le&s than €.0 on the 
NPIRI scale. 


35 


A coating piocesB wherein the coating material 
hd.8 an initial water redispersible phase and a 
final water-nondispersible phase, comprising the 
steps of 

(1) forming a stable « homogeneous, aqueous system 
containing the components (A) and (B) . wherein 
(A) comprises one or more polymeric materials 
selected from at least one linear, water* 
dispersible polymer having carbonyloxy 
linking groups in the linear molecular 
structure wherein up to 80% of the link- 
ing groups may be carbonylamido linking 
groups, the polymer having an inherent 
viscosity of from 0,1 to 1.0 measured in 
a 60/40 parts by weight solution of 
phenol/tetrachloroethane at ZS'^C and at a 
concentration of 0.25 gram of polymer in 
100 mL of the solvent, the polymer 
containing substantially eguinolar. 
proportions of acid equivalents (100 mole 
percent) to hydroxy and amino equivalents 
(100 mole percent), the polymer compris- 
ing the reaction products of (a), (b), 
(c) and (d) from the followng reactants 
or ester forming or esteramide forming 
derivatives thereof: 

(a) at least one difunctional dicar- 
boxylic acid: 

(b) from 4 to 25 mole percent, based on a 
total of all acid, hydroxyl and amino 
equivalents being equal to 200 mole 
percent, of at least one difunctional 
sulfomonomer containing at least one 
cationie sulfonate group attached to 
an aromatic or cycloaliphatic nucleus 
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wherein the functional groups are 
hydroxy, carboxyl or amino: 
(c) at least one difunctional reactant 
selected from a glycol or a mixture 
of a glycol and diamine having two 
^"^BE grpws, the glycol containing 
two -CB^tOH groups of which 
(1) at. Ifast 15 mole percent based 
on the total mole percent of 
hydroxy or hydroxy and amino 
eqvivalent&. is a poly (ethylene 
glycjol) having the structural 
formla . 

HtOCHj-CH^t^OH. 

n being an integer of from 2 to 
20. or 

.(2) of which from 0.1 to less than 15. 
mole percent based on the tot^al 
mole percent of hydroxy or 
hydroxy' and amino equivalents, is 
a poly(ethyiene glycol) having 
the structural formula 

tttOCHj-CH^raOH, 

n being an integer of between 2 
and sob', and with the proviso 
that thcS mole percent of said 
poly (ethylene glycol) within said 
range is inversely proportional 
to the quantity of n within said 
range; and 
(d) from none to at least one difunc- 
tional reactant selected from a 
hydroxycarboxylic acid having one 
-C(R) -OH group, an aminocarboxylic 
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acid having one -NRH group, and an 
amino-alcohol having one -C(R)^OH 
group and one -NRH group, or mixtures 
of said difunctional reactants; 
5 wherein each R in the (c) or (d) 

reactante is a H atom or an alkyl 
group o£ 1 to 4 carbon atoms; and 
(B) comprises one or more metal acetyl 

acetdnates of the formula MtCH-tCOCa^)^]^^ 
10 wherein H is Al. Zr, Ni. Ca. Zn. V. or 

F6« and n is the chemical valence of M, 
wherein the weight ratio of polyester to 
total acetylacetonates is from 10»000/1 
ta 10/1; 

15 (2) applying said aqueous system to a substrate 

to form a coating thereon. 
(3) drying eaid coating for an initial period 
during which said coating is redispersible 
in water, and 

20 (4) either redispersing said dried coating in 

water during said initial period or there- 
after subjecting said coating to drying 
conditions which render said coating 
nondispersible in water. 

25 

13, The process of claim 12 wherein said aqueous 
system also contains one or more dyes or 
pigments or mixtures thereof. 

30 14. The process of claim 12 wherein component (A) 
comprises one or more polymeric materials 
selected from polyester materials having an 
inherent viscosity of from 0.28 to 0.18. an acid 
* moiety of from 75 to 84 mole % isophthalic acid 

35 and conversely from 25 to 16 mole % S-sodio- 
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^ sizlfoisophthallc acid, and a glycol moiety of 
from 45 to 60 mole % diethylene glycol anS 
conversely from 55 to 44 mole % 1,4-cyclohexane- 
dimethaiiol or ethylene glycol or mixtures 
5 thereof , and vhereix^, the. m^tal M of component 

CB> i& either or both of Al and Zr« 

IS.. Tlie ^.process^o:^,. claim «!her^i$in the coating 
contains greater than .0.1% byjweight of water 
10. thronghout. said initial drying period. 

16. The process of Claim ,12 wherein the coating 

contains greater than 0.01%^ by weight of water 
throughout said initial dryiog .per.iod. 

15 • 
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